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were assessed by optoelectronic plethysmography during spontaneous breathing

both in seated and supine position.

Whilst in seated position no significant differences were found between patients

and CTR and between different age groups, in the supine position the average

contribution of abdominal volume change to tidal volume (1Vab%) progressively

decreased with age (p<0.001). The patients who showed nocturnal hypoxemia

(DeSat) showed significantly lower 1Vab% (p<0.001) (see figure 1).

In conclusion, chest wall motion during spontaneous breathing in awake condi-

tions and in supine position provides important indicators regarding the degree

of respiratory muscles impairment in DMD. 1Vab% is an important marker not

only of the progression of the disease, but also an early indicator of nocturnal

hypoxemia.
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Introduction: Exhaled breath temperature (EBT) has been proposed as a non-

invasive technique for the evaluation of airway inflammation and blood flow.

Studies in adults with COPD have suggested reductions in EBT may be linked to

decreased pulmonary blood flow. Bronchopulmonary dysplasia (BPD) is associated

with alveolar hypoplasia and dysmorphic growth of the pulmonary vasculature.

We hypothesised that the EBT end expiratory plateau would be reduced in children

with BPD as an indicator of abnormal pulmonary vascular function.

Methods: The end expiratory plateau of the EBT was obtained using a controlled

exhalation at a fixed flow and pressure of 6 L/min and 10cmH20 respectively via

a Sensormedics mass flow sensor. Children aged 9-11 y performed measurements

of EBT and lung volumes by multiple breath N2 washout.

Results: 21 children born <32 w gestation with BPD and 35 healthy control

children were studied. Children with BPD had a mean (SD) EBT of 29.9 (1.2)
0C that was significantly (p= 0.001) lower than the EBT of healthy controls 30.8

(0.8) 0 C. After accounting for lung size (VC; p<0.05) and ambient temperature

(p<0.001), the EBT remained significantly lower in children with BPD (p<0.001).

Conclusions: Pre-pubertal children with BPD exhibit reduced EBT. These dif-

ferences may result from abnormal pulmonary vascular function associated with

premature birth and BPD. Further studies are required to assess the role of EBT

as a non-invasive assessment of pulmonary vascular function.
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Spirometry is the most commonly used lung function (LF) technique for follow-up

of children with lung disease. However recent evidence suggests that FEV1 is

relatively insensitive to mild CF lung disease.1 As part of the EPICure study2 we

used a wide range of LF tests in 49 children born extremely preterm (EP) and 52

controls (C) at mean age of 11y.

Aim: To assess the feasibility and determine the most discriminative test for this

population.

Methods: Measurements of lung volume (RV/TLC) and specific resistance (sRaw),

lung clearance index (LCI), Diffusion capacity (DLCO) and Spirometry (FEV1,

FEF25-75) were performed. Abnormal LF was defined as that outside the normal

range (±2 Z-score) from published reference ranges, and control data.

Results: sRaw proved to be the most feasible whereas DLCO was the least suc-

cessful (Table). The discriminative ability (AUCROC) and sensitivity of alternative

measures of LF were lower when compared to either FEV1 or FEF25-75.

Feasibility: EP Feasibility: C Sensitivity Specificity AUCROC

Spirometry3 96% 92% 51% 94% 0.844

LCI 90% 81% 45% 98% 0.767

zDLCO4 71% 85% 20% 95% 0.711

zRV/TLC4 82% 90% 19% 95% 0.694

z_sRaw 100% 100% 31% 96% 0.638

Using spirometry alone would have missed abnormalities in 10 (29%) EP children

that were detected by LCI, sRaw, RV/TLC or DLCO. Data from the prospective

control group was essential for appropriate interpretation of these results.

Conclusion: Spirometry proved to be the most discriminative test in this population

of ex-preterm children, especially when flows were also reported.

References: 1Aurora AJRCCM 2005, 2Kirkby Pediatr Pulm2008, 3Stanojevic

AJRCCM 2008, 4Rosenthal Thorax 1993.
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Introduction: Alveolisation in humans is thought to be complete by age 2-3yr,

with subsequent growth by alveolar enlargement. The apparent diffusion coeffi-

cient (ADC) of hyperpolarized helium 3 (3He) in lungs determined by magnetic

resonance (MR) is used to assess alveolar size non-invasively. We have used this

technique to test the existing paradigm in a cross-sectional study of children of

different age groups.

Methods: 49 term-born healthy children (25 male) aged 7-16 (median 12.3)

years were randomly selected from a population database. Questionnaires on birth

and respiratory health were completed. Functional residual capacity (FRC) was

measured by plethysmography. ADC was determined using 3He MR.

Results: ADC was approximately normally distributed. ADC (mean 0.127cm2/s,

SD 0.014) was unrelated to age (see figure)(r2 =0.012, p=0.46) and to FRC (r2

=0.003, p=0.9).

Discussion: These results overturn the established paradigm that alveoli increase

in number only over the first 3 years of life, since lung growth by expansion of

existing alveoli should lead to a steady rise in the ADC with age. Since ADC

did not increase, we postulate that neo-alveolisation occurs throughout childhood.

Also, ADC is not related to lung volume, suggesting that bigger lungs contain

more alveoli than smaller lungs. These findings have important implications for

alveolar growth and repair.
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